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(54) IMethods and apparatus for cooling gas turbine engine combustors 



(57) A one-piece deflector-flare cone assembly (70) 
for a gas turbine engine combustor (16) that facilitates 
extending a useful life of the combustor in a cost-effec- 
tive and reliable manner is described. The one-piece as- 
sembly includes a deflector portion (76) and a flare cone 
portion (75). The deflector portion includes an integral 



opening that extends through the deflector portion for 
receiving cooling fluid therein. The cooling opening ex- 
tends circumferentially within the deflector portion. 
Cooling fluid discharged from the cooling opening is 
used for film cooling a portion of the deflector portion to 
facilitate reducing an operating temperature and ex- 
tending a useful life of the combustor. 
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Description 

[0001] This application relates generally to gas tur- 
bine engines and, more particulariy. to combustors for 
gas turbine engine. 

[0002] Combustors are used to ignite fuel and air mix- 
tures in gas turbine engines. Known combustors include 
at least one dome attached to a combustor liner that de- 
fines a combustion zone. Fuel injectors are attached to 
the combustor in flow communication with the dome and 
supply fuel to the combustion zone. Fuel enters the com- 
bustor through a dome assembly attached to a specta- 
cle or dome plate. 

[0003] The dome assembly includes an air swirler se- 
cured to the dome plate, and radially inward from a flare 
cone. The flare cone is divergent and extends radially 
outward from the air swirler to facilitate mixing the air 
and fuel, and spreading the mixture radially outwardly 
into the combustion zone. A divergent deflector extends 
circumferentially around the flare cone and radially out- 
ward from the flare cone. The deflector prevents hot 
combustion gases produced within the combustion 
zone from impinging upon the dome plate. 
[0004] During operation, fuel discharging to the com- 
bustion zone combines with air through the air swirier 
and may form a film along the flare cone and the deflec- 
tor. This fuel mixture may combust resulting in high gas 
temperatures. Prolonged exposure to the increased 
temperatures increases a rate of oxidation formation on 
the flare cone, and may result In melting or failure of the 
flare cone. 

[0005] To facilitate reducing operating temperatures 
of the flare cone, at least some known combustor dome 
assemblies supply cooling air for convection cooling of 
the dome assembly through a gap extending partially 
circumferentially between the flare cone and the deflec- 
tor. Such dome assemblies are complex, multi-piece as- 
semblies that require multiple brazing operations to fab- 
ricate and assemble. In addition, during use the cooling 
air may mix with the combustion gases and adversely 
effect combustor emissions. 

[0006] Because the multi-piece combustor dome as- 
semblies are also complex to disassemble for mainte- 
nance purposes, at least some other known combustor 
dome assemblies include one-piece assemblies. Al- 
though these dome assemblies facilitate reducing com- 
bustor emissions, such assemblies do not supply cool- 
ing air to the dome assemblies, and as such, may ad- 
versely impact deflector and flare cone durability. 
[0007] In an exemplary embodiment, a one-piece de- 
flector-flare cone assembly for a gas turbine engine 
combustor facilitates extending a useful life of the com- 
bustor in a cost-effective and reliable manner without 
sacrificing combustor performance. The cone assembly 
includes an integral deflector portion and a flare cone 
portion. The deflector portion includes an Integral open- 
ing that extends circumferentially through the deflector 
portion for receiving cooling fluid therein. The deflector 
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opening Is also circumferentially in flow communication 
with the flare cone portion. 

[0008] During operation, cooling fluid supplied 
through the deflector opening is used for film cooling a 
5 portion of the deflector The film cooling facilitates re- 
ducing an operating temperature of the deflector, and 
thus facilitates extending a useful life of the deflector. 
Furthermore, because the operating temperature of the 
deflector is reduced, a rate of oxidation formation on the 
deflector is also reduced. Additionally, cooling fluid dis- 
charged through the opening is also used for Impinge- 
ment cooling the flare cone portion. The deflector facil- 
itates reducing mixing between the cooling fluid and the 
combustion gases. As a result, the deflector opening fa- 
cilitates reducing combustor operating temperatures to 
improve combustor performance and extend a useful 
life of the combustor, without sacrificing combustor per- 
formance. 

[0009] The invention will now be described in greater 
detail, by way of example, with reference to the draw- 
ings, in which:- 

Figure 1 is a schematic illustration of a gas turbine 
engine; 

Figure 2 is a cross-sectional view of a combustor 
used with the gas turbine engine shown in Figure 
1; and 

Figure 3 is an enlarged view of the combustor 
shown in Figure taken along area 3. 

[0010] Figure 1 is a schematic illustration of a gas tur- 
bine engine 1 0 including a fan assembly 1 2, a high pres- 
sure compressor 14, and a combustor 16. Engine 10 
also includes a high pressure turbine 18, a low pressure 
turbine 20, and a booster 22. Fan assembly 12 includes 
an array of fan blades 24 extending radially outward 
from a rotor disc 26. Engine 10 has an intake side 28 
and an exhaust side 30. In one embodiment, gas turbine 
engine 1 0 is a GE90 engine commercially available from 
General Electric Company, Cincinnati, Ohio. 
[0011] In operation, airflows through fan assembly 12 
and compressed air is supplied to high pressure com- 
pressor 14. The highly compressed air is delivered to 
combustor 16. Airflow from combustor 16 drives tur- 
bines 1 8 and 20, and turbine 20 drives fan assembly 1 2. 
[0012] Figure 2 is a cross-sectional view of combustor 
16 used in gas turbine engine 10 (shown in Figure 1). 
Figure 3 is an enlarged view of combustor 16 taken 
along area 3 shown in Figure 2. Combustor 16 Includes 
an annular outer liner 40, an annular inner liner 42, and 
a domed end 44 extending between outer and inner lin- 
ers 40 and 42, respectively. Outer liner 40 and inner liner 
42 define a combustion chamber 46. 
[0013] Combustion chamber 46 is generally annular 
in shape and is disposed between liners 40 and 42. Out- 
er and Inner liners 40 and 42 extend to a turbine nozzle 
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56 disposed downstream from combustor domed end 
44. In the exemplary embodiment, outer and inner liners 
40 and 42 each include a plurality of panels 58 which 
include a series of steps 60, each of which forms a dis- 
tinct portion of combustor liners 40 and 42. 5 
[0014] Outer liner 40 and Inner liner 42 each include 
a cowl 64 and 66, respectively. Inner cowl 66 and outer 
cowl 64 are upstream from panels 58 and define an 
opening 68. More specifically, outer and inner liner pan- 
els 58 are connected serially and extend downstream 
from cowls 66 and 64, respectively. 
[0015] In the exemplary embodiment, combustor 
domed end 44 includes an annular dome assembly 70 
arranged in a single annular configuration. In another 
embodiment, combustor domed end 44 includes a 
dome assembly 70 arranged in a double annular con- 
figuration. In a further embodiment, combustor domed 
end 44 includes a dome assembly 70 arranged in a triple 
annular configuration. Combustor dome assembly 70 
provides structural support to a forward end 72 of com- 
bustor 16, and each includes a dome plate or spectacle 
plate 74 and an integral deflector-flare cone assembly 
75 having a deflector portion 76 and a flare cone portion 
78. 

[0016] Combustor 1 6 is supplied fuel via a fuel injector 
80 connected to a fuel source (not shown) and extend- 
ing through combustor domed end 44. More specifically, 
fuel injector 80 extends through dome assembly 70 and 
discharges fuel in a direction (not shown) that is sub- 
stantially concentric with respect to a combustor center 
longitudinal axis of symmetry 82. Combustor 16 also in- 
cludes a fuel igniter 84 that extends into combustor 16 
downstream from fuel injector 80. 
[0017] Combustor 16 also includes an annular air 
swirler 90 having an annular exit cone 92 disposed sym- 
metrically about center longitudinal axis of symmetry 82. 
Exit cone 92 includes a radially outer surface 94 and a 
radially inwardly facing flow surface 96. Annular air 
swlrier 90 includes a radially outer surface 100 and a 
radially inwardly facing flow surface 102. Exit cone flow 
surface 96 and air swirier flow surface 102 define an aft 
venturi channel 104 used for channeling a portion of air 
therethrough and downstream. 
[0018] More specifically, exit cone 92 includes an in- 
tegrally formed outwardly extending radial flange por- 
tion 110. Exit cone flange portion 110 includes an up- 
stream surface 112 that extends from exit cone flow sur- 
face 96, and a substantially parallel downstream surface 
1 1 4 that is generally perpendicular to exit cone flow sur- 
face 96. Air swirler 90 includes a integrally formed out- 
wardly extending radial flange portion 116 that includes 
an upstream surface 118 and a substantially parallel 
downstream surface 120 that extends from air swirier 
flow surface 102. Air swirier flange surfaces 118 and 120 
are substantially parallel to exit cone flange surfaces 
112 and 114, and are substantially perpendicular to air 
swirier flow surface 102. 

[0019] Air swirier 90 also includes a plurality of cir- 



cumferentially spaced swiri vanes 130. More speciflcal- 
ly, a plurality of aft swiri vanes 132 are slidably coupled 
to exit cone flange portion 110 within aft venturi channel 
104. A plurality of forward swiri vanes 134 are slidably 
coupled to air swirier flange portion 116 within a forward 
venturi channel 136. Forward venturi channel 136 is de- 
fined between air swirier flange portion 116 and a down- 
stream side 138 of an annular support plate 140. For- 
ward venturi channel 136 is substantially parallel to aft 
venturi channel 1 04 and extends radially inward towards 
center longitudinal axis of symmetry 82. 
[0020] Air swirier flange portion surfaces 118 and 120 
are substantially planar and air swirier flow surface 102 
is substantially convex and defines a forward venturi 
1 46. Forward venturi 1 46 has a forward throat 1 50 which 
deflnes a minimum flow area. Forward venturi 146 is ra- 
dially inward from aft venturi channel 104 and is sepa- 
rated therefrom with air swirier 90. 
[0021] Support plate 140 is concentrically aligned with 
respect to combustor center longitudinal axis of symme- 
try 82, and includes an upstream side 152 coupled to a 
tubular ferrule 1 54. Fuel injector 80 is slidably disposed 
within ferrule 154 to accommodate axial and radial ther- 
mal differential movement. 

[0022] A wishbone joint 160 is integrally formed within 
exit cone 92 at an aft end 162 of exit cone 92. More 
speciflcatly, wishbone joint 160 includes a radially inner 
arm 164, a radially outer arm 166, and an attachment 
slot 168 defined therebetween. Radially inner arm 164 
extends between exit cone flow surface 96 and slot 1 68. 
Radially outer arm 166 is substantially parallel to inner 
arm 164 and extends between slot 168 and exit cone 
downstream surface 114. Attachment slot 168 has a 
width 170 and is substantially parallel to exit cone flow 
surface 96. Additionally, slot 168 extends into exit cone 
92 for a depth 1 72 measured from exit cone aft end 162. 
[0023] Deflector-flare cone assembly 75 couples to 
air swirier 90. More specifically, fiare cone portion 78 
couples to exit cone 92 and extends downstream from 
exit cone 92. More specifically, flare cone portion 78 in- 
cludes a radially inner flow surface 182 and a radially 
outer surface 184. When flare cone portion 78 is coupled 
to exit cone 92, radially inner flow surface 182 is sub- 
stantially co-planar with exit cone flow surface 96. More 
specifically, fiare cone inner fiow surface 182 is diver- 
gent and extends from a stop surface 185 adjacent exit 
cone 92 to an elbow 186. Flare cone inner flow surface 
1 82 extends radially outwardly from elbow 1 86 to a trail- 
ing end 188 of flare cone portion 78. 
[0024] Flare cone outer surface 184 is substantially 
parallel to flare cone inner surface 182 between a lead- 
ing edge 190 of flare cone portion 78 and elbow 186. 
Flare cone outer surface 184 is divergent and extends 
radially outwardly from elbow 186, such that outer sur- 
face 184 is substantially parallel to flare cone inner sur- 
face 182 between elbow 186 and flare cone trailing end 
188. An alignment projection 192 extends radially out- 
ward from flare cone outer surface 184 between elbow 
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1 86 and flare cone trailing end 1 88. Alignment projection 
192 includes a leading edge 194 that is substantially 
perpendicular with respect to combustor center longitu- 
dinal axis of symmetry 82. and a trailing edge 196 that 
extends downstream from an apex 198 of projection 5 
192. 

[0025] An attachment projection 200 extends a dis- 
tance 202 axially upstream from flare cone stop surface 
185. Projection 200 has a width 204 measured from a 
shoulder 206 created at the intersection of stop surface 
185 and projection 200, and flare cone outer surface 
184. Projection distance 202 and width 204 are each 
smaller than exit cone slot depth 172 and width 170, re- 
spectively. Accordingly, when flare cone portion 78 is 
coupled to exit cone 92. flare cone attachment projec- 
tion 200 extends into exit cone slot 168. More specifi- 
cally, as flare cone attachment projection 200 is extend- 
ed into exit cone slot 168, exit cone aft end 162 contacts 
flare cone stop surface 185 to maintain flare cone lead- 
ing edge 190 a distance 208 from a bottom surface 209 
of exit cone slot 1 68. Accordingly, a cavity 21 0 is defined 
between flare cone attachment projection 200 and exit 
cone 92. 

[0026] Combustor dome plate 74 secures dome as- 
sembly 70 in position within combustor 16. More specif- 
ically, combustor dome plate 74 includes an outer sup- 
port plate 220 and an inner support plate 222. Plates 
220 and 222 couple to respective combustor cowls 64 
and 66 upstream from panels 58 to secure combustor 
dome assembly 70 within combustor 16. More specifi- 
cally, plates 220 and 222 attach to annular deflector por- 
tion 76 which is coupled between plates 220 and 222, 
and flare cone portion 78. 

[0027] Deflector portion 76 prevents hot combustion 
gases produced within combustor 1 6 from impinging up- 
on the combustor dome plate 74, and includes a flange 
portion 230, an arcuate portion 232, and a body 234 ex- 
tending therebetween. Flange portion 230 extends axi- 
ally upstream from deflector body 234 to a deflector 
leading edge 236, and is substantially parallel with com- 
bustor center longitudinal axis of symmetry 82. More 
specifically, flange portion leading edge 236 is upstream 
from flare cone leading edge 194. 
[0028] Deflector arcuate portion 232 extends radially 
outwardly and downstream from body 234 to a deflector 
trailing edge 242. More specifically, arcuate portion 232 
extends from deflector body 234 in a direction that is 
generally parallel a direction flare cone portion 78 ex- 
tends downstream from flare cone elbow 186. Further- 
more, deflector arcuate portion trailing edge 242 is 
downstream from flare cone trailing edge 196. 
[0029] Deflector body 234 has a generally planar in- 
ner surface 246 that extends from a forward surface 248 
of deflector body 234 to a trailing surface 250 of deflector 
body 234. A corner 252 created between deflector body 
surfaces 246 and 250 is rounded, and trailing surface 
250 extends between corner 252 and an aft attachment 
projection 260 extending radially outward from deflector 



body 234. Deflector aft projection 260 Is attached 
against flare cone alignment projection leading edge 
194, such that deflector body inner surface 246 is adja- 
cent flare cone outer surface 184 between flare cone 
leading edge 190 and flare cone elbow 186. 
[0030] Deflector portion 76 also includes a radially 
outer surface 270 and a radially inner surface 272. Ra- 
dially outer surface 270 and radially inner surface 272 
extend from deflector leading edge 236 across deflector 
body 234 to deflector trailing edge 242. A tape slot 274 
extends a depth 276 radially into deflector body 234 
from deflector outer surface 270, and extends axially for 
a width 280 measured between a leading and a trailing 
edge 282 and 284, respectively, of slot 274. 
[0031] An opening 300 extends axially through deflec- 
tor body 234. More specifically, opening 300 extends 
from an entrance 302 at deflector body inner surface 
246 to an exit 304 at deflector trailing surface 250. Open- 
ing entrance 302 is radially inward from opening exit 
304, which facilitates opening 300 discharging cooling 
fluid therethrough at a reduced pressure. In one embod- 
iment, the cooling fluid is compressor air. 
[0032] Opening 300 extends substantially circumfer- 
entially within deflector body 234 around combustor 
center longitudinal axis of symmetry 82, and separates 
deflector portion 76 into a radially outer portion and a 
radially inner or ligament portion. As cooling fluid is sup- 
plied through opening 300, the deflector ligament por- 
tion is thermally isolated. 

[0033] During assembly of combustor 1 6, braze tape 
is pre-loaded into deflector tape slot 274, and braze rope 
is pre-loaded into air swirler exit cone wishbone joint slot 
1 68. Deflector-flare cone assembly 75 is then tack-weld- 
ed to combustor dome plate 220 to maintain combustor 
dome plate 220 and assembly 75 in proper axial place- 
ment and clocking during brazing. Accordingly, because 
braze tape and rope is preloaded, a single braze oper- 
ation couples deflector-flare cone assembly 75 to air 
swtrier flare cone 78 and combustor dome plate 220. 
[0034] Furthermore, because deflector-flare cone as- 
sembly 75 is a one-piece assembly, deflector-flare cone 
assembly 75 facilitates performing visual inspections of 
brazes. More specifically, a braze joint 310 formed be- 
tween deflector-flare cone assembly 75 and combustor 
dome plate 220 may be examined from a fonn/ard side 
of joint 31 0. Furthermore, flare cone wishbone joint inner 
arm 1 64 includes a plurality of notches 31 2 which permit 
a braze joint 314 formed between flare cone portion 78 
and air swirler exit cone 92 to be examined. As a result, 
if a repair is warranted, machining a single diameter un- 
couples air swtrier 90 from deflector-flare cone assem- 
bly 75 without risk of damage to other components. 
[0035] During operation, forward swirier vanes 134 
swiri air in a first direction and aft swirier vanes 1 32 swiri 
air in a second direction opposite to the first direction. 
Fuel discharged from fuel injector 80 is injected into air 
swirier forward venturi 146 and is mixed with air being 
swiried by forward swirier vanes 134. This initial mixture 
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of fuel and air Is discharged aft from forward venturi 146 
and is mixed with air swirled through aft swirler vanes 
132. The fuel/air mixture is spread radially outwardly 
due to the centrifugal effects of forward and aft swirler 
vanes 134 and 132, respectively, and flows along flare s 
cone flow surface 182 and deflector arcuate portion flow 
surface 272 at a relatively wide discharge spray angle. 
[0036] Cooling fluid is supplied to deflector-flare cone 
assembly 75 through deflector opening 300. Opening 
300 permits a continuous flow of cooling fluid to be dis- fO 
charged at a reduced pressure for Impingement cooling 
of flare cone portion 184. The reduced pressure facili- 
tates improved cooling and backflow margin for the im- 
pingement cooling of flare cone portion 184. Further- 
more, the cooling fluid enhances convectlve heat trans- is 
fer and facilitates reducing an operating temperature of 
flare cone portion 188. The reduced operating temper- 
ature facilitates extending a useful life of flare cone por- 
tion 188. while reducing a rate of oxidation formation of 
flare cone portion 188. 20 
[0037] In addition, as the cooling fluid is discharged 
through deflector portion 76, deflector ligament portion 
304 is thermally isolated, which enables air swirler 90 to 
remotely couple to deflector-flare cone assembly 75, 
rather than to combustor dome plate 74. 25 
[0038] Furthermore, as cooling fluid is discharged 
through opening 300. deflector arcuate portion 232 is 
film cooled. More specificaity, opening 300 supplies de- 
flector arcuate portion Inner surface 272 with film cool- 
ing. Because opening 300 extends circumferentially 30 
within deflector portion 76, film cooling is directed along 
deflector inner surface 272 circumferentially around 
flare cone portion 78. In addition, because opening 300 
permits uniform cooling flow, deflector-flare cone as- 
sembly 75 facilitates optimizing film cooling while reduc- 35 
ing mixing of the cooling fluid with combustion air, which 
thereby facilitates reducing an adverse effect of flare 
cooling on combustor emissions. 
[0039] The above-described combustor system for a 
gas turbine engine is cost-effective and reliable. The 
combustor system includes a one-piece diffuser-flare 
cone assembly that includes an integral cooling open- 
ing. Cooling fluid supplied through the opening provides 
impingement cooling of the flare cone portion of the dif- 
fuser-flare cone assembly, and film cooling of the de- 
flector portion of the diffuser-flare cone assembly. Fur- 
thermore, because the opening extends circumferen- 
tially within the diffuser portion, a uniform flow of cooling 
fluid is supplied circumferentially that facilitates reduc- 
ing an operating temperature of the deflector-flare cone 50 
assembly. As a result, the deflector-flare cone assembly 
facilitates extending a useful life of the combustor in a 
reliable and cost-effective manner. 
[0040] For the sake of good order, various aspects of 
the invention are set out in the following clauses:- 55 

1. A method for operating a gas turbine engine (10) 
including a combustor (16). the combustor including 



an air swirler (90) and a dome assembly (70) cir- 
cumferentially around the air swirler, and including 
an integral slot (168), said method comprising the 
steps of: 

supplying fuel to the combustor through the air 
swirler; 

directing cooling fluid circumferentially through 
the dome assembly slot for flim cooling at least 
a portion of the dome assembly. 

2. A method in accordance with Clause 1 wherein 
the combustor dome assembly (70) includes an in- 
tegral flare cone (75) and a deflector (76), the slot 
(168) defined within the deflector, said step of di- 
recting cooling fluid circumferentially further com- 
prises film cooling the dome assembly deflector. 

3. A method in accordance with Clause 2 wherein 
said step of directing cooling fluid circumferentially 
further comprising the step of directing cooling fluid 
through the deflector slot (168) to facilitate reducing 
mixing between cooling fluid and combustion gases 
flowing through the combustor (16). 

4. A method in accordance with Clause 2 wherein 
said step of directing cooling fluid circumferentially 
further comprises directing cooling fluid circumfer- 
entially through the deflector slot (1 68) to reduce an 
operating temperature of the dome assembly (70) 
to facilitate extending a useful life of the combustor 
(16). 

5. A method in accordance with Clause 2 wherein 
step of directing cooling fluid circumferentially fur- 
ther comprises directing cooling fluid circumferen- 
tially through the deflector slot (168) to facilitate re- 
ducing a rate of oxidation formation within the com- 
bustor dome assembly (70). 

6. A combustor (16) for a gas turbine engine (10), 
said combustor comprising: 

an air swirier (90); and 

a dome assembly (70) circumferentially around 
said air swirier, said dome assembly compris- 
ing an integral slot (168) configured to receive 
cooling fluid therein for film cooling at least a 
portion of said dome assembly, said slot ex- 
tending circumferentially within said dome as- 
sembly. 

7. A combustor (16) in accordance with Clause 6 
wherein said dome assembly (70) further comprises 
an integral flare cone (75) and a deflector (76), at 
least one of said flare cone and said deflector in flow 
communication with said slot (168). 
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8. A combustor (16) in accordance with Clause 7 
wherein said slot (168) defined by said deflector 
(76). 

9. A combustor (16) in accordance with Clause 8 5 
wherein said slot (168) further configured to facili- 
tate film cooling of said dome assembly deflector 
(76). 

10. A combustor (16) in accordance with Clause 8 io 
wherein said slot (168) further configured to facili- 
tate reducing mixing between cooling fluid and com- 
bustion gases. 

11. A combustor (16) in accordance with Clause 8 is 
wherein said slot (168) further configured to facili- 
tate extending a useful life of said combustor. 

12. A combustor (16) in accordance with Clause 8 
wherein said slot (168) further configured to facili- 20 
tate reducing a rate of oxidation formation within 
said dome assembly flare cone (75). 

1 3. A gas turbine engine (10) comprising a combus- 
tor (16) comprising an air swirler (90) and a dome 25 
assembly (70), said dome assembly configured to 
secure said air swirler within said combustor, said 

air swirler within said dome assembly, at least one 
of said dome assembly and said air swirler compris- 
ing a slot (168) configured to receive cooling fluid 30 
therein for film cooling at least a portion of said 
dome assembly. 

14. A gas turbine engine (10) in accordance with 
Clause 13 wherein said combustor slot (168) ex- 35 
tends circumferentiaily within said combustor (16). 

15. A gas turbine engine (10) in accordance with 
Clause 14 wherein said combustor dome assembly 
(70) further comprises an integral flare cone (75) ^0 
and a deflector (76), at least one of said fiare cone 
and said deflector in flow communication with said 
combustor slot (168). 

16. A gas turbine engine (10) in accordance with 45 
Clause 15 wherein said combustor slot (168) de- 
fined by said combustor dome assembly deflector 

(76). 

17. A gas turbine engine (10) in accordance with 50 
Clause 16 wherein said combustor slot (168) further 
configured to facilitate film cooling of said combus- 
tor dome assembly deflector (76). 

18. A gas turbine engine (10) in accordance with 55 
Clause 17 wherein said combustor slot (168) further 
configured to facilitate reducing mixing between 
cooling fluid and combustion gases. 



19. A gas turbine engine (10) in accordance with 
Clause 17 wherein said combustor slot (168) further 
configured to facilitate extending a useful life of said 
combustor (16). 

20. A combustor (16) in accordance with Clause 17 
wherein said combustor slot (168) further config- 
ured to facilitate reducing a rate of oxidation forma- 
tion within said combustor dome assembly (70). 



Claims 

1. A method for operating a gas turbine engine (10) 
including a combustor (16), the combustor including 
an air swirler (90) and a dome assembly (70) cir- 
cumferentiaily around the air swirler, and including 
an integral slot (168), said method comprising the 
steps of: 

supplying fuel to the combustor through the air 
swirler; 

directing cooling fluid circumferentiaily through 
the dome assembly slot for film cooling at least 
a portion of the dome assembly. 

2. A method in accordance with Claim 1 wherein the 
combustor dome assembly (70) includes an integral 
flare cone (75) and a deflector (76). the slot (168) 
defined within the deflector, said step of directing 
cooling fluid circumferentiaily further comprises film 
cooling the dome assembly deflector 

3. A method in accordance with Claim 2 wherein said 
step of directing cooling fluid circumferentiaily fur- 
ther comprising the step of directing cooling fluid 
through the deflector slot (1 68) to facilitate reducing 
mixing between cooling fluid and combustion gases 
flowing through the combustor (16). 

4. A method in accordance with Claim 2 wherein said 
step of directing cooling fluid circumferentiaily fur- 
ther comprises directing cooling fluid circumferen- 
tiaily through the deflector slot (168) to reduce an 
operating temperature of the dome assembly (70) 
to facilitate extending a useful life of the combustor 
(16). 

5. A combustor ( 1 6) for a gas turbine engine (1 0). said 
combustor comprising: 

an air swirler (90); and 

a dome assembly (70) circumferentiaily around 
said air swirler, said dome assembly compris- 
ing an integral slot (168) configured to receive 
cooling fluid therein for film cooling at least a 
portion of said dome assembly, said slot ex- 
tending circumferentiaily within said dome as- 
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sembly. 

6. A combustor (16) in accordance with Claim 5 
wherein said dome assembly (70) further comprises 

an integral flare cone (75) and a deflector (76), at s 
least one of said flare cone and said deflector in flow 
communication with said slot (168). 

7. A combustor (16) in accordance with Claim 6 
wherein said slot (168) defined by said deflector io 

(76). 

8. A gas turbine engine (10) comprising a combustor 
(16) comprising an air swirier (90) and a dome as- 
sembly (70), said dome assembly configured to se- 15 
cure said air swirier within said combustor. said air 
swirier within said dome assembly, at least one of 
said dome assembly and said air swirier comprising 

a slot (1 68) configured to receive cooling fluid there- 
in for film cooling at least a portion of said dome 
assembly. 

9. A gas turbine engine ( 1 0) in accordance with Claim 

8 wherein said combustor slot (168) extends cir- 
cumferentially within said combustor (16). 25 

10. A gas turbine engine (10) in accordance with Claim 

9 wherein said combustor dome assembly (70) fur- 
ther comprises an integral flare cone (75) and a de- 
flector (76), at least one of said flare cone and said 30 
deflector in flow communication with said combus- 
tor slot (168). 
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